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' Although no true breakthroughs occurred, publications during the 
12-month period of this review added substantial definition to certain 
\ novel immunotherapies potentially applicable to the treatment of 
V rheumatoid arthritis. Overall, this period witnessed maturation in the 
field of biologic interventions. Clinical trials provided further data 
needed to assess the efficacy of high-dose intravenous y-globulin 
therapy in patients with systemic juvenile rheumatoid arthritis, 
and extended uncontrolled experience with interferon-? in adult 
rheumatoid arthritis was obtained. An intriguing immunostimulant and 
antiviral drug, isoprinosine (inosine pranobex), failed in a scientifically 
rigorous trial in rheumatoid arthritis. Provocative insights into totally 
new approaches surfaced in additional reports from a variety 
of immunologic areas. Although seemingly distal to rheumatoid 
arthritis, these papers are cited because their further development or 
adaptations could reach a stage where clinical trials in rheumatoid 
arthritis are warranted. 



Current Opinion in Rheumatology 1991, 3:369-372 



Intravenous ga mmaglobulin therapy 

Diseases for which high-dose intravenous y-globulin 
therapy might be effective continue to proliferate. In a 
pilot study, seven of eight patients with treatment-resis- 
tant active juvenile rheumatoid arthritis, including sys- 
temic features, responded to a regimen similar to that 
in standard use for idiopathic thrombocytopenic pur- 
pura and other autoimmune disorders [l**]. Although 
open in design, most of the clinical outcome variables 
measured changed substantially, lending credibility to 
a conclusion that the intervention did indeed modify 
the disease. Improvement in fairly objective parame- 
ters, including the erythrocyte sedimentation rate and 
hemoglobin and albumin levels, were noted as well. 
The major problems with intravenous y-globulin ther- 
apy seem to be monetary and logistic. Although the 
mechanismCs) responsible for the salutary effect re- 
mains elusive, additional evaluations of intravenous y- 
globulin therapy in juvenile rheumatoid arthritis clearly 
appear to be indicated. 

Pulse methylprednisolone or nitrogen 
mu stard therapy 

Although practiced not infrequently by certain expe- 
rienced clinical rheumatologists, there is little litera- 
ture on pulse treatment with methylprednisolone or ni- 
trogen mustard. Thus, the review from the Cleveland 
Clinic Foundation is of importance 12*]. Both method- 



ologic details and clinical and immunologic sequelae 
of high-dose intravenous pulse steroid and chemother- 
apy are detailed in a nonjudgmental fashion in this arti- 
cle. Based on their experience and the data displayed 
in the independent reports cited, the efficacy to tox- 
icity ratio of nitrogen mustard appears to be accept- 
able for patients whose rheumatoid arthritis is refrac- 
tory to more conventional approaches. The ready avail- 
ability of mustard to rheumatologists would seem to 
justify further attention to this relatively neglected area 
of therapeutics, if a truly scientific format is followed. 

Recombinant interferon-y 



Subcutaneous administration of recombinant interfer- 
on-y as a potential treatment for rheumatoid arthritis 
has exhibited a discordant record in clinical studies to 
date. All uncontrolled trials have been short term, and 
although improvement has been described, benefit oc- 
curred"^ only two of the four placebo-controlled stud- 
ies. Thus, the extended, open-label, 2-year follow-up 
of patients who participated in a prospective double- 
blind US multicenter trial is of interest [3*1. At 1- and 
2-year follow-ups, 57% and 38% of the patients, respec- 
tively, remained on the agent. Improvement, compared 
to study entry, was evident in perhaps one third of the 
patients at 1 year and in 15% to 20% at 2 years. Systemic 
side effects (fever, chills, headache, nausea, diarrhea, 
and local reactions at the injection site), so troublesome 
in the short-term studies, seemed to abate, with only 
fever being a significant problem. 
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Clinical therapeutics 

Unfortunately, plaudits stop here. A number of major 
weaknesses make the study extremely difflcuk torn 
terpret. Concurrent therapy with a gamut of drugs was 
permitted; the majority of patients were receding non- 
steroidal anti-inflammatory drugs, prednisone, and one 
of several so-called remittive regimens (gold, penicil- 
lamine hydroxychloroquine, and even gold plus hy- 
droxychloroquine). Even more confounding is the van- 
able decrease in dose and frequency of interferon-y 
that these patients received. It is like 1 Y that less ex po- 
sure to the agent explains the better "tolerabihty to the 
therapy. It is much more difficult to .dent.fy the drugs 
that were responsible for the improvement in this co- 
hort. 



Isoprin osine fails 

The past decade has seen a series of putative immu- 
noenhancer and antiviral agents surface as duahst.c 
approaches for the curtailment of rheumatoid arthri- 
tis Levamisole and amiprilose were two of the more 
widely touted drugs of this genre. During this pe- 
riod another candidate known by a variety of names, 
including isoprinosine, inosine pranobex, inos.plex, 
and even methisoprinol slowly matured along this 
pathwav. Lvmphocvte stimulatory and antiviral prop- 
erties were defined, but unfortunately most or the 
work was outside of the boundaries of peer-reviewed 
journals. Purportedly beneficial effects in rheumatoid 
arthritis appeared a number of years ago in an open 
study, prompting a careful, large-scale scrutiny within 
a double-blind, placebo-controlled format at the pres- 
tigious Center for Rheumatic Disease in Glasgow h 1. 
Unfonunately, no significant improvement in any -dis- 
ease variable was noted in this 24-week trial. Equally 
intriguing was the fact that no evidence of spontaneous 
irnpfovement in the disease occurred in the placebo 
limb, unlike the response to placebo in several recent 
trials in the United States. Are the Scots less suggestible 
or has the so-called 'placebo effect" been exaggerated 
recently? 



Misoprostol: a gastroenterology 
bequeathment to rheumatologists? 



theory has been several disclaimers of the "Vane hy- 
pothesis," ie, that prostaglandins^ the major inciters 
of inflammation and their attenuation explains the effi- 
cacy of nonsteroidal anti-inflammatory drugs in inflam- 
matory arthritis. Now that the precise mechanism of 
action of nonsteroidal anti-inflammatory drugs seems 
to have fallen into a "black hole," the once-antithetical 
possibility that prostaglandins might be clinically use- 
ful anti-inflammatory drugs is being considered. How 
this might be accomplished is a mystery. Could high 
ambient levels of prostaglandins inhibit macrophage 
or polymorphonuclear leukocyte functions, such as 
chemotaxis? Alternatively, could this feat be accom- 
plished bv immunoregulatory actions? In vitro, miso- 
prostol has been reported to suppress lymphocyte pro- 
liferative responses. In vivo, misoprostol administra- 
tion promoted the ability of humans to retain renal 
allografts. Further exploration into the possibility thai 
prostaglandin E, analogues alter T-cell processes could 
bring about a new therapeutic dimension for patients 
with rheumatoid arthritis far beyond their action on the 
gastric mucosa. 



Biologic inhibitors 



Pioneering, but often overlooked, work performed 
two decades ago elucidated striking anti-inflamma- 
tory properties for prostaglandins at pharmacologic 
doses in the adjuvant model of arthritis. In a vari- 
ety of contexts, additional tantalizing properties for 
prostaglandin analogues have surfaced and engen- 
dered interest in their potential role in the treatment of 
immunologically mediated inflammatory arthntis b 1. 
The most extensively studied candidate is misopros- 
tol the prostaglandin analogue now widely used 
to hwart nonsteroidal anti-inflammatory drug-induced 
gastropathic bleeding. An additional impetus to this 



The new frontier of intervention into autoimmune dis- 
ease by specific, targeted biologic products (the plen 
titude, puritv, and specificity of which are tightly in 
sured by production via recombinant technology) con 
tinues to emerge. Potential applications, including os 
ceoarthritis as well as rheumatoid arthritis, were re 
cently reviewed bv Hess [6']. In terms of actual «te 
velopment/recent media attention has been devote, 
largely to a recombinant protein able to specifically ir 
'4T- hibit the alleged central culprit in rheumatoid arthnt.: 
fN interleukin-1. Paralleling this effort has been the pur.l 
cation of a natural inhibitor of another cytokine tumc 
necrosis factor 17*]. Although the relevance of tuiw 
necrosis factor and the biologic outcome of its banii. 
ment by a monospecific inhibitor remain in doubtfti 
isolation of interleukin inhibitors strengthens the pro 
ability that interleukin-mediated processes all inyol- 
precise cell surface receptors, and abrogation of the a 
tivity can be achieved by intervening with either ti 
factor or its surface receptor. 

The recent elucidation of a conira-interleukin-2 c 
tokine in the mouse IS') further illustrates this then 
Based on the importance of T cells and prot 
bly interleukin-2 in the pathogenesis of the coi 
gen model of rheumatoid arthritis, clones ot i ct 
from collagen-immunized mice were probed and so: 
were found to secrete a factor that specifically antaj 
nized interleukin-2-mediated pathways in vitro, u. 
cal assessment in the model revealed that inflammat 
could be reduced by injecting this protein. Althoi 
the exact biochemical nature of this adversarial pr 
uct is uncertain, extrapolation of this approach to 
future treatment of rheumatoid arthritis can be e- 
sioned. 
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Another report t9 # ] interjected caution into these ap- 
proaches. While specific biologic antagonists for the 
immune system are being designed, often in "high- 
tech" fashion, naturally occurring counterparts are be- 
ing elucidated as well. The existence of these naturally 
occurring contra molecules could argue that treatment 
with "designer molecules" would be superfluous and 
therefore ineffective. The recognition that autoantibod- 
ies of the IgG isotype capable of neutralizing the activ- 
ity of interleukin-1 can be found in the sera of some 
patients with rheumatoid arthritis [9*1 would argue that 
in certain stages of the disease, the body has already at 
least partially checkmated the process. Thus, additional 
therapeutic intervention would be biologically effete. 
Unidimensional attacks on aberrant immune pathways 
might have a limited effect on the underlying disease 
process. 

Another example of a highly targeted approach is the 
use of a novel recombinant fusion protein with im- 
pressive specificity for the high-affinity interleukin-2 
receptor. DAB^ 8 6 interleukin-2 is a conjugate consist- 
ing of a portion of interleukin-2 joined to a diphthe- 
ria toxin fragment. This amalgam enables the hybrid 
species to interact as a ligand with the cell surface re- 
ceptor for interleukin-2 and then deliver a lethal hit. Ac- 
tivated T cells express the interleukin-2 receptor, caus- 
ing the molecule to be therapeutically appealing. Re- 
cent evaluation in adjuvant arthritis indicated that use 
of the protein was capable of suppressing both the in- 
duction and established stage of this model [10 # ). By 
inference, these data strongly imply that interleukin-2- 
positive cells orchestrate a major portion of the patho- 
genesis of this disease. A theoretic concern with the 
use of this diphtheria conjugate to treat autoimmune 
disease in humans is their ubiquitous prior exposure 
to diphtheria vaccines, ie t that circulating antibodies to 
diphtheria might latch on and capture the immunologic 
missile before it could encounter the target cells. To ad- 
dress this potential liability, rats were preimmunized to 
diphtheria before the attempted induction of adjuvant 
arthritis. Even in these rats, where appreciable titers 
■ of diphtheria antibodies were found, the interleukin- 
2 receptor immunotoxin was effective. Inceptual fea- 
sibility work in rheumatoid arthritis was begun, and 
additional information regarding prospects for this ap- 
proach should soon be available. 

Hypothetical vaccination strategies also reside within 
the realm of targeted biologic therapies. Candidate au- 
toantigens have been identified, including type II col- 
lagen and heat shock protein in rheumatoid arthri- 
tis. Schemes by which antigen-specific immunosup- 
pression can be achieved have also been established, 
such as intravenous T-line cell inoculation. Earlier work 
showed that intravenous injection of antigen-coupled 
mononuclear cells or erythrocytes could abort an im- 
mune response to the antigen. Type II collagen cou- 
pled cells, injected intravenously, were used to atten- 
uate the onset of adjuvant arthritis, demonstrating that 
jntrinsically similar pathways operate in both the col- 
lagen and adjuvant models. Practicality, however, was 



lacking in this approach. More recently, investigators 
have unearthed another approach hardening back to 
older literature that cited peroral allergen Administra- 
tion as capable of expurgating atopic responses. For 
example, ingestion of poison ivy was claimed to be a 
way to alleviate contact sensitivity to this stimulus. The 
basic tenant is that gut lymphoid [issue is preferentially 
primed towards suppression of immune responses. Re- 
cent work has shown that experimental allergic en- 
cephalomyelitis and collagen arthritis can be prevented 
by peroral administration of myelin basic protein and 
type II collagen, respectively. Innovative experiments 
by Zhang et al [11**] have shown that type II collagen 
ingestion can also downregulate adjuvant arthritis, du- 
plicating the earlier results with collagen-coupled cells. 
Additional experiments revealed that immunosuppres- 
sion was antigen specific and capable of being adop- 
tively transferred with cells that were probably T sup- 
pressor in nature [11**]. The safety and simplicity of 
this vaccination protocol have been sufficiently com- 
pelling to warrant study in humans, seeking to ascer- 
tain whether curtailment of autoimmune disease in hu- 
mans can be achieved by this approach. Major unan- 
swered questions at present include 1) whether the hu- 
man immune system recapitulates that of the mouse 
and therefore can be downregulated by oral antigen 
delivery, and 2) whether an established immune pro- 
cess, as is operative in autoimmune disease, can be qui- 
esced by oral antigen intake. 

Ideas for potential biologic approaches do nor come 
solely from molecular biology laboratories. Harris and 
Sledge [12*] recently pinpointed in print the intriguing 
phenomenon that artificial hip replacement in patients 
with rheumatoid arthritis consistently results in sus- 
tained abatement of inflammation in the joint, whereas 
a similar outcome is not evident with knee replace- 
ment. In their opinion, the major differences in the two 
procedures relate to the complete absence of residual 
cartilage after a hip replacement, whereas patellar car- 
tilage remains in a total knee joint replacement. Does 
the lack of cartilage explain the alleviation of synovi- 
tis after hip replacement? This experience seems suffi- 
ciently provocative to warrant further scrutiny into the 
precise nature of the provocative material in cartilage. 
Is it collagen? Is it proteoglycan? Is it possibly even a 
sequestered infective agent or by-product? 
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